A novel method for the deprotection of oligodeoxyribonucleotides under microwave irradiation has been developed. The oligodeoxynucleotides having base labile, phenoxyacetyl (pac), protection for exocyclic amino functions were fully deprotected in 0.2 M sodium hydroxide (methanol:water : : 1:1, v/v) = A and 1 M sodium hydroxide (methanol:water : : 1:1, v/v) = B using microwaves in 4 and 2 min, respectively. The deprotection of oligodeoxyribonucleotides carrying conventional protecting groups, dA bz , dC bz and dG pac , for exocyclic amino functions was achieved in 4 min in B without any side product formation. The deprotected oligonucleotides were compared with the oligomers deprotected using standard deprotection conditions (29% aq. ammonia, 16 h, 55_C) with respect to their retention time on HPLC and biological activity.
The commercial availability of synthetic oligonucleotides has revolutionized the modern biological sciences. The recent applications of these molecules as antisense oligonucleotides as future pharmaceuticals have thrown challenges before nucleic acid chemists to devise convenient and economical methods for their synthesis (1) (2) (3) (4) . The solid phase assembling of these molecules following phosphoramidite chemistry is now well established and is being used commercially to produce them in large numbers as well as in reasonable quantities. However, the post-synthesis work-up has still been the most time consuming in oligonucleotide synthesis and has attracted the attention of oligonucleotide chemists. Recently, this problem has been addressed in two ways, i.e., by introducing base labile protecting groups (pac, dmf, t-bpac etc.) (5-7) for nucleic bases and employing rapid deprotection conditions, i.e., (i) aq. ammoniamethyl amine (8) , and (ii) gaseous amimes (9) . However, first condition requires special protection for cytosine and the second one needs a specially deviced stainless steel pressure container for deprotection. We have tried to address this problem using commonly available reagents and equipments under microwaves. Koster et al. (10) in 1981 recommended the use of 0.2 N sodium hydroxide (water-methanol) as safe and clean deprotecting reagent for N-acylnucleosides. However, the t 1/2 (deprotection) reported for various N-acyl nucleoside derivatives was considerably too high to be adapted in DNA synthesis.
Recently, we have reported (11) rapid synthesis of 5′-S-trityl (acyl)-2′,5′-dideoxynucleoside and their deprotection under microwaves without any side product formation. Encouraged by this finding and the fast reaction kinetics under microwaves (12), we decided to perform the deprotection of oligonucleotides in A and B under microwaves. Since two types of N-acylating groups, conventional and base labile, are being used for routine synthesis of oligomers, it was, therefore, considered necessary to study deprotection kinetics of oligonucleotides synthesized using phosphoramidite synthons carrying conventional and base labile protecting groups for nucleic bases. In case of conventional protecting groups G ibu was replaced with G pac , owing to its considerably longer deprotection t 1/2 in aq. ammonia. In order to establish and perform deprotection kinetics of oligonucleotides, oligodeoxynucleotides were synthesized on controlled pore glass (CPG) support (0.2 µmol scale) using phosphoramidite synthons (13) carrying conventional (dA bz , dC bz and dG pac ) and base labile (dA pac , dG pac and dC ibu ) protecting groups for nucleic bases on Pharmacia Gene Assembler Plus following standard protocol (14) . Upon completion of the synthesis, the support material was taken out from the cassette and subjected to A or B treatment under microwaves as described below. In a glass vial, the polymer supported oligomer was suspended in A or B (4.0 ml) and placed in a domestic microwave oven operating at 520 W (2750 Hz). The solution was irradiated for 4 min. Each exposure was given of 6 s followed by rapid cooling to 20_C by dipping in a cold water bath (1 s). The solution was neutralized with acetic acid followed by concentration in a speed vac.The residue was redissolved in distilled water (200 µl) and applied on to a Sephadex G25 column and eluted with 0.1 M triethylammonium acetate, pH 7.5. The fractions containing the oligomer were pooled together, concentrated in a speed vac concentrator and analysed on RP-HPLC.
In order to ascertain that no modification of cytidine occured during deprotection with A or B, N bz -and N ibu -cytidine were subjected to B treatment under microwaves as described above for extended period of time (10 min). The deprotected samples were withdrawn at 2 min intervals and compared with the standard cytidine with respect to their retention time on HPLC (C 18 column) and UV-spectrum. They were found to be identical in all respect with the standard cytidine. The deamination studies were then performed with d(CCC CC) and d(CCC CCC CCC C) under identical conditions. No deamination was noticed in either of the oligomers when compared with the corresponding standard oligomers on HPLC (even on co-injection). This was further confirmed by enzymatic (snake venom phosphodiesterase) treatment followed by alkaline phosphatase and analysis on HPLC (data not shown). These conditions were then employed with a large number of oligonucleotides including some primers for PCR. The results are summarized in Tables 1 and 2 . The deprotected oligomers were found to be comparable with the corresponding oligomers deprotected using standard conditions with respect to their retention times on HPLC, which was further confirmed by co-injecting with standard oligomers. Figure 1 shows HPLC profiles of sequence III deprotected under standard and microwave conditions using A. Figure 2 shows HPLC profiles of sequence VII deprotected with B and aq. ammonia (29%, 16 h, 55_C). The primer sequences as shown in Table 1 (entry numbers III and IV) were characterized by comparing them with the corresponding standard oligomers on HPLC and also checked for their biological activity in PCR reaction. shows the bands of the amplified DNA obtained with the primers deprotected using the proposed and standard conditions.
